assessing fetal age and estimating the delivery date is uncertainty of the time of conception in most pregnancies. This is to some extent overcome by the use of the first day of the last menstrual period as the starting date for the calculation of the pregnancy length. A certain fixed length of pregnancy, often derived from large clinical databases or epidemiological studies, is an essential part of all charts for EDD estimation. However, depending on the population and method for estimation (last menstrual period vs ultrasound biometry) different pregnancy lengths have been suggested. While the World Health Organization uses 280 days as the reference length of a normal pregnancy, the largest Nordic study based on the last menstrual period found a median pregnancy length of 282 days, 1 and in others studies the median pregnancy length ranged from 278 to 283 days.
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Dating pregnancies by first trimester biometry is considered to
give a more precise estimate than by biometry in the second trimester as there is less biological variation in fetal size earlier on, and it is therefore recommended in international guidelines. 7 However, women with low-risk pregnancies in Norway are offered one routine ultrasound examination only in the second trimester, typically at 17-19 weeks of gestation. In the second trimester measurements of the head circumference (HC), biparietal diameter, and femur length can all be used for pregnancy dating. 8 However, the measurement of the HC has been shown to be less influenced by fetal and maternal factors such as the shape of the head, fetal presentation, sex, and parity. [9] [10] [11] [12] [13] In 2005 we therefore introduced the HC as the preferred biometric measurement for pregnancy dating in the second trimester and for predicting the EDD 12 based on an assumed pregnancy length of 282 days. 1 The aim of the present study was to evaluate the precision of the method to predict the actual date of delivery and to assess pregnancy length based on second trimester ultrasound and last menstrual period.
| MATERIAL AND ME THODS
This observational study was conducted at Haukeland University were excluded. Women with a non-regular menstrual cycle or who used hormonal contraceptives were not excluded from the study.
All ultrasound measurements were performed by specially trained midwives. Gestational age was based on the average of three HC measurements. 12 The EDD was calculated by adding 282 days after subtracting the gestational age. The EDD based on menstrual data was estimated by adding 282 days to the date of the first day of the last menstrual bleeding. The rationale for using a pregnancy length of 282 days for estimating the delivery date (in contrast to the internationally accepted 280 days) was found in a Nordic epidemiological study of more than 380 000 pregnancies with a certain last menstrual period. 1 Data on the biometric measurements and the menstrual history (regular vs irregular cycle) was entered in the women's electronic record for pregnancy and delivery (Natus, CSAM, Lysaker, Norway) and was thus available in a database.
Bias for predicting EDD was calculated as the difference between the actual date of delivery and the EDD. A positive bias indicated a delivery later than the EDD, a negative bias earlier than EDD. The gestational length based on the last menstrual period was calculated as the difference in days between the date of delivery and the first day of the last menstrual period. The gestational length based on ultrasound (GL US ) in days was calculated as follows: GL US =282 + (actual date of delivery−EDD). The R statistical environment was used to calculate the 95% confidence interval (CI) of the median prediction bias (rcompanion package) 14 and for the graphical presentation of the density plots (ggplot package). 
| Ethical approval
The study was assessed by the local data protection officer as quality improvement and written consent was therefore not required (PVO 2015/3934; 2018/9611).
Key message
Dating based on fetal head circumference at the second trimester provides accurate estimates of the estimated date of delivery when the pregnancy length in the model is set to 283 days. 
TA B L E 1 Characteristics of the study population

| RE SULTS
A total of 24 849 pregnant women had a second trimester pregnancy dating by HC. Three babies were registered as live born with a gestational age below 22 weeks and one baby with a gestational age of 44 + 0 weeks. The characteristics of the study population are shown in 
| D ISCUSS I ON
This sizable population-based study showed that EDD specifically based on second trimester HC measurements is an accurate method TA B L E 2 Distribution of participants by fetal head circumference (HC) measurement and gestational age of predicting spontaneous birth, particularly if 283 days is used for the length of pregnancy, which was found to be the same when using the last menstrual period or HC for the estimation. This finding contrasts with previous Nordic epidemiological evidence. 1 The observed positive bias in EDD prediction was largely due to an anticipated gestational length of 282 days.
The EDD can be assigned based on ultrasound measurements or by Naegele's rule, which anticipates a gestational length of 280 days from the first day of the last menstrual period until delivery. Ovulation and conception were thought to happen around day 14 of the menstrual cycle, but recent studies found a median length of the follicular phase of 16 days. 15, 16 Delayed ovulation could imply a gestational length beyond 280 days, but this was not the case in a study of 59 women with a known ovulation time. 16 Other clinical and large epidemiological studies, however, found a median gestational length based on last menstrual period data of 282, 1,5 283, 6,17 and 284 4 days, respectively.
Even though this study addresses term prediction, the clinically important variable gained by ultrasound measurement is not the assigned EDD but the estimated gestational age. In our population only 3% of pregnant women actually delivered at their EDD.
Furthermore, the actual gestational length is dependent on a variety of fetal, maternal, and paternal factors, not considered in algorithms for EDD.
12,18-21
The present study confirms previous results of a median-term prediction bias of 0.9 days for second trimester HC dating in 3336 deliveries with spontaneous onset. 22 For all but one HC category the EDD prediction bias based on the LP of 282 days was less than 2 days. If a LP of 283 days had formed the basis for EDD calculation the median prediction bias for our charts would be less than 1.2 days for 11 of 13 HC dating categories.
Other studies 23, 24 have compared the EDD prediction bias for a population-based model estimating the remaining time of pregnancy, 25 with charts based on carefully selected, low-risk women with a regular menstrual cycle. 12, 26 These comparative studies found a clinically relevant gestational age-dependent EDD prediction bias of more than 4 days for our dating charts. Unfortunately, the comparison was based on biparietal diameter and femur length measurements, neither of which represent a recommended method HC for second trimester dating. 12 Such systematically skewed bias 23, 24 could not be shown in the current study of second trimester HC dating. Furthermore the EDD predictions based on our charts (biparietal diameter, femur length) were retrospectively applied to the population in these studies. 23, 24 The pregnant women had been assigned and informed about an EDD based on a different term prediction model. This approach ignores the complexity of the initiation of labor in humans, 27 which is far from well understood. Psychological stress during pregnancy is associated with preterm delivery and has been estimated to account for 23%-27% of the variance in gestational age at birth. 28 Several hormonal axes are thought to be involved in the initiation of parturition on the one side, 27 and on the other side are targets for psycho-neuro-immunological modulation during pregnancy. 29 Thus, maternal expectations of the given due date may affect the initiation of parturition.
Our study has several strengths. All ultrasound operators were 
| CON CLUS ION
The reference charts for HC age assessment are well suited for predicting the EDD.
CO N FLI C T O F I NTE R E S T
